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TORNADOES AT TEXARKANA 


HREI TORNADOES occurred at tl Tex 
arkana Municipal Airport on July 16, 1952 
all of them originating near the same place 


traveling over approximately the same path, al 
last 


distance 


ground for a 
Leon ( 
the writer 


first opp 


one staved on the 
vreater than did the 
Walton, principal assistant, and 
on duty at the time, 


though the 
first 
and it w 


as 


our 





tunity to have a ringside seat for one of st 
dramatic demonstrations of nature’s might 

On July 16th, intermittent very light rain be 
gan at 1:40 a.m. CST, becoming steady and 


at 1:25 in the afternoon, when the 
tractostratus and tractocumu 


moderate 


was overcast with 


lus below  nimbostratus Cumulonimbus, | if 
present, were not observable through the over 
cast. Temperatures remained in the mid-70's 
throughout the day Rain continued steady 
but varied between light and moderate after 3:00 


ending at 6:00 p.m 


2:18 p.m 


p.m., 

\t a] 
rain through the 
Bureau office and 


vowerful gust of wind brought 


of the Weather 


scattered everything loose on 


open windows 


the desks The wind indicator showed a peak 
gust of 44 miles per hour trom the south, last 
ing about a minute One of the hangars on the 
field, a building made of sheet iron mounted o1 
a metal frame, was about half destroyed. The 
front half had collapsed under the torece of the 
wind, and a considerable amount of the sheet 
iron covering Was scattered for about an eight 


flving field 


Was reported fron 


of a mile across the 
No other damage 


1 


and 
vy to cause the barograph pen to dip 


but enough developed 


1 
I 


rround 


suth 


Was near 
lent 
suddenly. 

\bout that afternoon, a Central 
\irlines taxied to the end of the 
northeast runway and about to 
take off when the pilot noticed a small tornado 
in a wooded area southeast of the airport. He 
called the ticket office by radio and word reached 
When we looked, sure enough 


four o'clock 
had 


southwest 


} 
plane 


was 
In 


us immediately 


there it was, funnel, roar, and everything, mov- 
ing in a northwesterly direction directly toward 
the airport administration building, in which all 
offices are located. Things began to happen 
tast. \pproximately 30 people were in the 
building at the time. Some jumped in their 
cars and took off to outrun the storm; others 


disappeared over a rise in the landscape headed 
the nearest ditch, and still others: elected to 


remain 


for 
in the building, which is of stone con- 
struction. Fortunately, when the funnel was 


about 200 yards from the building it turned to a 





north-northwest direction and therefore missed 
(Continued on page 110) 
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El Cordonazo — The Lash of St. Francis 


GEORGE W. KALSTROM, 


ARINERS SAILING along 
coasts of Central America and Mexico 
have long since found the descriptions of the 
Pacific Ocean given by the early Spanish ex- 
plorers to be not always apt. During the fall 
and winter, Tehuantepecers and Papagayos, 
named from the gulfs where they are most 
frequent, occur often. These are strong 
northerly winds that develop when a large 
and high system moves 
southward through the central United States 
into the Gulf of Mexico and the Caribbean 
Sea, forcing a rapid flow of air through 
passes, such as the Isthmus of Tehuantepec, 
out over the adjacent portions of the Pacific. 
Hurricane forces are reached at times. The 
swell resulting from the wind is sometimes 
felt as far south as the Galapagos Islands 
on the equator. 
The rainy season, which normally lasts 
from May to November along most of the 
coast, is characterized by numerous heavy 


the western 


intense pressure 


U. S. WEATHER BUREAU, Los ANGELES. CALIFORNIA 


squalls, known as Chubascos. These are al- 
most a daily feature at some points. While 
Chubascos usually last from less than an 
hour to about four hours, winds occasionally 
reach well over gale force in intense thun- 
derstorms. 


The most violent of the storms along 
the Mexican coast became known as El 


Cardonazo de San Francisco — The Lash of 
St. Francis, due to a popular conception that 
they most often occur at the time of the 
feast of St. Francis on October 4th. The 
term is generally used for the southeasterly 
and southwesterly winds along the coast as- 
sociated with tropical cyclones a short dis- 
tance at sea, although it may have been ap- 
plied at times to windstorms of other types. 
Because the movement of storms in this area 
is most often to the and_ northwest 
parallel to the coast, shore points experience 
the gales on the north and east side of the 
low center much more often than the north- 


west 





\ fishing barge washed ashore at Santa Monica, California, by the tropical storm of September 24- 
25, 1939. Los 
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Angeles Times photograph. 
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As the storm 
recurves the north 
northwest winds will be felt at a few places 


erly winds on the west side. 
and moves inland. and 
for a short period; but it is the southeast 
and southwest winds that the coastal inhabit- 
Most 


harbors on the Mexican west coast have suf- 


ants know and fear as El Cordonazo. 


fered serious damage. with attendant loss of 
life. from these storms. 

Climatological tables* prepared from rec- 
ords available only for periods of four to 
10 years for Mexican ports from Acapulco 
to Guaymas all show maximum wind speeds 
over 75 knots at some time during the months 
from May to November (Table I). 


TABLE TI. MAXIMUM WIND IN KNOTS 
FOR MEXICAN WEST COAST PORTS 


Vonth Acapulco Manzanillo Mazatlan Guaymas 
May 19.6 50.6 64.7 10.5 
June 97.2 68.0 72.3 10.8 
July 51.9 64.2 51.9 50.6 
August 62.6 60.1 65.9 59.7 
September 62.2 77.8 86.0 99.2 
October 89.5 38.3 52.9 50.6 
November 38.5 38.7 34.0 53.5 
Years of Record 8 } 9 6 
(Italics are maximum wind of record.) 


specific 
Two of 


terrific 


There are few historic records of 
storms prior to the 19th century. 
the first storms record are the 


hurricanes of 1839 and 1840, both on Novem- 


on 


*Contained in “Sailing Directions for the West Coasts of 









Mexico and Central America,’ published by the U. S. 
Navy Hydrographic Office from data prepared by the 
U. S. Weather Bureau. 
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struck 


ber Ist. The first the harbor of 
Mazatlan. causing the destruction of most of 
the 12 ships in port with the loss of all on 
board. The second brought about the de- 
struction of three vessels in the roadstead of 
San Blas. and the drowning of a number of 
people. In 1881, two storms with estimated 
winds over 100 miles per hour ravaged por- 
tions of the coast, one striking Mazatlan late 
in September, and the other hitting Man- 


rare) 
oo 


zanillo a month later. 

Few reports are available from ships at 
sea along these coasts prior to the opening of 
the Panama Canal in 1914, but, according to 
an article on “Tropical Cyclones of the East- 
ern North Pacific Ocean,” by Willis E. Hurd, 
U. S. Weather Bureau, appearing on the 
“Pilot Chart of the North Pacific Ocean,” 
August, 1948 (published by the U. S. Navy 
Hydrographic Office), in 1856 William C. 
Redfield. of New York, reported 13 cyclones 
which occurred in the southeastern part of 


the North Pacific from 1842 to 1855. Six 
of these were credited to the year 1850. Al- 


though Mr. Redfield was handicapped by lack 
of observations, Mr. Hurd states that the 
tracks drawn then were remarkably similar to 
those of later years. The most exhaustive 
study of tropical cyclones of the eastern 
North Pacific to date the work of Mr. 
Hurd, covering 176 distinct tropical disturb- 
ances, or an average of nearly six a year 
during the 3l-year period from 1910 through 
1940. 

The tracks of most storms parallel the 


1s 


Fig. 1. Data for Mexican west 
coast tropical storms for the five- 
year period, 1947-1951, by squares 


of five degrees of latitude and 
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a - ‘eh | is the average speed of movement 
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Tuna clippers, such as this one shown in action off the coast of Baja California, depend on USWB 


forecasts for advance warning of El Cordonazo. 


coastline in a west to northwest direction for 
some distance before recurving to the north 
and northeast and passing inland and dissi- 
pating, but a few storms are first found well 
offshore and move north or northeastward 
directly onshore. If recurvature does not oc- 
far north as the 
most 


cur before a storm is as 
peninsula of Baja California, it is 
likely to dissipate before reaching Point San 
Eugenia at 28° north. It is rare for a storm 
to maintain its identity as far north as south- 
ern California, but a few such cases have oc- 
curred. The most severe was the storm of 
September 14-25, 1939, which formed near 
10° north, 91° west, followed a course well 
offshore and struck the southern California 
coast on the 24th and 25th, causing a loss 
of 45 lives at sea and property damage of 
approximately two million dollars. During 
this storm, the heaviest September rain of 
record fell, with a 24-hour total of 5.42 
inches. 

While it is rare for tropical storms to af- 
fect the Pacific Southwest states directly, oc- 
casional summer showers, occurring during 
what is normally the dry season, can be at- 
tributed to the moisture and unstable condi- 
tions drifting northward from storms that 
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Los Angeles Times photograph. 


have dissipated well to the south. Nearly ev- 
ery year flash floods in southern California's 
desert regions result from such conditions. 
Although summer rain in Arizona generally 
originates from moisture that has passed over 
northern Mexico 
Gulf of Mexico, heavy summer thunder- 
shower activity can occasionally be traced to 
storms off the Mexican west coast. A few 
storms reaching the northern portion of Baja 
California or the Mexican state of Sonora as 
tropical disturbances have continued across 
the United States and the North Atlantic as 
extratropical cyclones. 

The Los Angeles Forecast Office of the 
Weather Bureau, in addition to watching for 
an occasional storm which might reach south- 
ern California, has the responsibility of lo- 
cating tropical storms off the Mexican coast 


from disturbances in the 


and issuing advisories for the protection of 
general shipping as well as for the numerous 
tuna fishing boats from southern California 
operating in the area from Baja California 
southward to the equator. About 300 boats 
ranging in value from around $50,000 to 
$400.000 each, with a total valuation of 50 
million dollars or more, are based in the 


ports of San Diego and Los Angeles. The 
WeEATHERWISE 101 
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ecscemnsaite 


vessels are of two types. Purseseiners fish 


mostly off the coast of Baja California and 
from the Gulf of California southward to the 
area around Revilla Gigedo Islands. near 
19° north, 111 
work farther south from the Central 


can coast to the Galapagos Islands. 


The larger bait-boats 

A meri- 
In 1950 
nearly 200,000 tons of tuna were brought into 


west. 


port. 

Knowledge of these tropical disturbances 
is still hampered by lack of direct observa- 
tions. General shipping off the Mexican 
coast is mostly restricted to two tracks, be- 
the United States the 
Panama Canal. between the Hawaiian 
Islands and the canal. Coastwise traffic 
seldom more than 100 miles from the coast- 
line. while ships to and from Honolulu are 
frequently too far south and west to be in 
Upper-air data are 


tween western and 
and 


Is 


the main storm region. 
sparse, few pilot balloons and radiosonde re- 
ports being received from western Mexico. 






») 


tracks, 
1947-1951, May-August and Octo- 


Fig. Typical storm 
ber-November. The positions are 
| for 4:00 a.m. PST. U.S. Weath- 
er Bureau chart. 
May 31-June 2, 1951 
. June 14-19, 1950 
August 24-29, 1951 
. June 26-27, 1951 
. May 17-20, 1951 > 
. October 2-8, 1948 

November 27-30, 1951 
. July 5-6, 1951 
. June 17-23, 1949 ' 
. July 9-12, 1950 
. October 1-3, 1950 
12. June 13-14, 1949 
13. July 3-6, 1950 





tivity, or wind reports from several ships at 
variance with the normal flow for the month. 
are signs of the development of a tropical 
disturbance. Usually, however, owing to the 
scarcity of reports, the first indication of a 
storm is the actual report of winds of force 
7. 8, or even higher. Immediately, special 
observations at 3-hour intervals are requested 
from all ships in the area, and advisories are 
issued based on the few reports available. 
Forecasting the future movement of the storm 
is mainly done by extrapolation based on 
paths of previous storms. Rarely are sufh- 
cient reports available for pinpointing the 
center and following it accurately from map 
to map. Reporting ships are usually on the 
outskirts of the disturbance, and only a gen- 
eral idea of the location of the center can be 


obtained. 
To supplement the storm tracks appearing 
in Mr. Hurd’s article, which are the best 


available, a study has been made of the 


Dropping pressures, unusual squall ac- storms during the five years from 1947 to 
TABLE II. MEXICAN WEST COAST TROPICAL DISTURBANCES — FIVE-YEAR PERIOD 1947-1951 
24-Hour Movement Av. ’ 
Disturbances Hurricane Force Disturbance Days (Nautical Speed 
Vonth Total Annual Av. Total Annual Av. Total Annual Av. Viles) (Knots) 
May l 0.2 0 0.0 5 1.0 (Combined with June) 
June 6 1.2 1 0.8 20 1.0 163 6.8 ’ 
July 3 0.6 0 0.0 10 2.0 209 8.7 
August 5 1.0 0 0.0 8 1.6 273 ks 
September 11 bs 5 1.0 39 7.8 165 6.9 
October 3 0.6 2 0.4 12 2.4 187 7.8 
November l 0.2 l 0.2 } 0.8 (Combined with Oct.) 
Total 30 6.0 12 2.4 98 19.6 182 7.6 
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1951 inclusive (Table II, and Figs. 1, 2. 
and 3). Hurricane winds were observed 


at some time during the life of the storm in 
12 of the 30 storms during these years. Prac- 
tically all of the storms were first discovered 
in the area between 13° and 20° north, from 
the Mexican coastline to 115° They 
lasted from one to seven days with an aver- 
age just over three days, resulting in a total 
average of six storms and 20 storm days a 
year. Average 24-hour movement was 182 
nautical miles, varying from 163 nautical 
miles in May and June to 273 nautical miles 
in August, making a total average speed of 
7.6 knots. September, with 11 storms, was 
the month of maximum storm frequency, 
while May and November each had just one 
in the five-year period. 

Storm tracks can be divided roughly into 
Storms moving parallel to 


west. 


three types. 1. 
the coastline, usually within 300 miles of the 
coast, and recurving to the north and north- 
east. 2. Those traveling parallel to the coast- 
line. but usually some 500 to 700 miles off- 
shore. and dissipating at sea without recurv- 


4 9 
ing. 3. 


A small number first discovered well 
at sea, moving in a north or northeast direc- 
More than half of the storms 
during the last five years were of the second 
type. Only four could be followed north of 
latitude 25°, 
Diego. and only one reached north of 30° 
before passing inland about, 150 miles south 
of San Diego. 

Large-scale circulation features over the 
western portion of North America are also 


tion onshore. 


about 500 miles south of San 
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helpful in predicting the tropical storm move- 
Polar troughs moving through the 
western United States may be conducive to a 


ment. 


more rapid recurvature, whereas storms tend 
to pass to the west of Baja California when 
a high pressure area prevails over the west- 
ern United States. 
tems are often accompanied by periods of 


Such high pressure sys- 


well above normal temperatures along the 
California The ex- 
tended severe hot spell on record in Los 
Angeles preceded the arrival of the tropical 
storm of September 24-25, 1939. 
consecutive days the mercury reached 100 
or higher, with a peak of 107° on the 20th. 
Just before the tropical storm of September 
10-18, 1929, San 
Diego. another warm spell occurred. Dean 
Blake. meteorologist-in-charge at San Diego. 


southern coast. most 


For seven 


moved onshore south of 


reported in an article in the Monthly W eather 
Review, November, 1929, that readings up 
to 11] 
few miles inland from San Diego on Septem- 
ber 16th, while at 4 a.m. on the 17th a record 
occurred 


were recorded in coastal valleys a 


early morning temperature of 94 
at San Diego. 

Although it has been 13 years since any 
direct damage from El Cordonazo occurred 
in southern California, meteorologists must 
be constantly on the alert during the late 
summer and early fall to prevent a repetition 
of the disaster of 1939. With the develop- 
ment in recent years of long-range weather 
reconnaissance flights, the chance of a storm 
slipping undetected up the coast has de- 
110) 


(Continued on page 
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oss” 


Novem- 
Post photograph. 


Digging out after the heavy snowfall of 


ber, 1946. Denver 


NOW 


of Colorado in every month of the year, 


falls in the mountainous country 


and occasionally it reaches down into the 
foothills and valleys to give cities and towns 
an out-of-season blanket Denver. 
located a mile high on the eastern slope of 
the Rockies. has had an June 
snowstorm, none in July or August, and sev- 


of white. 
occasional 
eral storms in September. 


Nevertheless, Denver has a nearly 
location from the standpoint of the benefits 


ideal 
of snow without its inconveniences. Snow in 
the nearby mountains, remaining through 
the summer on the high peaks, assures an 
abundant supply of water the year around 
for domestic and industrial use. At the same 
time. heavy snows in the city proper are in- 
frequent, and snow on the ground generally 
lasts no more than a few days. 

Some of the early fall storms in the city 
have been spectacular. Snow started falling 
lightly on the afternoon of September 26, 
1936, became heavy late the next day, and 
finally ceased on the 28th, leaving a covering 
of 21.3 inches on fall flowers and shrubbery. 
On two other occasions there have been falls 
of three or more inches in September. 

October brings slightly less than a 50-50 
chance of a good snow covering some time 
during the 30 days. The heaviest fall took 
place in 1906, with a total of 22.7 inches be- 
tween the 19th and the 23rd. And November 
has also had some remarkable pre-winter 
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SNOWFALL AT DENVER 


ALBERT W. COOK 
U. S. WEATHER BUREAU 
DENVER. COLORADO 
storms. with the grand prize going to 31.0 
inches that fell from the 2nd to the 5th in 
19.16 
of record (see the front cover). 
Most of the snow that falls prior to No- 
March Ist is either 
mixed with rain or changes from one form 


Denver's second deepest snowstorm 


vember Ist and after 
And even between these dates. 
any that 


ground soon disappears. melting within 48 


to the other. 


winter snow accumulates on the 


shaded 


hours places. In un- 


from 


except in 
restricted sunshine. snow will melt 
dark surfaces. such as streets and rooftops. 
at air temperatures of only 25° in the winter 
months. In the fall and spring. melting 
starts as low as 20 

Because of the preponderance of fair, mild 
weather. the Denver ground surface is fre- 
quently warm at the start of snowfall, and 
there is usually a rapid reaction to warmer 
temperatures after the This 


warming is often the result of dry chinook 


snow ceases. 
winds. which remove much of the snow by 
evaporation, reducing the runoff problem. 


All snowstorms from 1900 to 1950 have 


TABLE I. FREQUENCY OF SNOWFALL DEPTH 
AT DENVER (1900-1950 incl.) 

Maximum Amount of Snow No. Av.Mo. 

(inches) of = Snow- 

Vonth 14 3.4 5.4 7.4 9.4 More Snows fall 

Jan. No. 88 41 146 8 2 2 157 6.0 
% 3% 27 0 5 l | 

Feb. No. 79 56 23 5 2 } 169 7.6 
% TmeMsisF2 

Mar. No. 79 64 29 11 5 9 197 10.7 
% 0 32 5 6 3 5 

Apr. No. 35 40 21 9 9 14 128 9.5 
% 28 30 17 7 7 o«(l 

May No 11 9 3 2 1 4 30 2.0 
% i Be 8 3 

Sep. No 7 a2 & 3 B39 7 0.6 
% 9 29 14 14 «OO 1M 

Oct. No. 24 18 10 5 1 6 64 1.0 
% 38 28 «16 8 2 9 

Nov. No. so 3 IS WB 5 8 115 6.7 
% es 2m he WwW 2 7 

Dec. No. 61 38 24 8 8 3 142 8.2 
% a i : a Se ee 

Total No. 428 297 142 61 30 51 1009 55.3 
% 2.2% 6 3 § 
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tabulated. 
rence of various depths of snow is shown by 
Table I. By far the 
snows occur from December through March, 


heen The frequency of occur- 


greatest number of 
but in general the heaviest snows (9.5 inches 
or greater) occur in March and April. In 
Fig. 1 is shown a “greater than” cumulative 
frequency curve of snow depths, illustrating 
the relative infrequency of heavy snows in 
Denver. For instance, when measurable 
snow falls the expectancy is only 30 per cent 
that it will amount to three inches or more, 
only 11 per cent that it will be six inches or 
heavier. and only 4 per cent that it will ac- 
cumulate to 10 inches or more. From Sep- 
tember through May, falls of three inches or 
more occur 6.9 times: six inches or more, 
2.6 times: and 10 inches or greater, approxi- 
mately once per year. 

There is considerable variation from year 
to year in the date of the first snow in the 
fall and the last in the spring. has 
come as early as September 6th, in 1929, and 
as late as June 12th, in 1947, 
would lead us to expect no snow after May 
7th and none before October 6th, if traces 
are considered. April 26th is the average 
date of the last measurable 
spring. and October 17th marks the average 
of autumn. 
The shortest period without snowfall was 
June 5 
period 


Snow 


The averages 


snow in the 
for the first measurable snow 


the 110-day interval between and 
1937. The 


without snow came in 1940. for 200 days 


September 24. longest 





PERCENTAGE 
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i pt 1 i 4 4. 4 A =" 
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SNOW DEPTH IN INCHES 
Fig. 1. The percentage of time when snow depth 


was equal to or greater than a given amount when 
measurable snow fell at Denver, 1900-1950 inclu- 


sive. 
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from April 17th to November 4th. The 
shortest season of snowfall began on No- 
vember 4, 1940, and ended on April 19, 
1941; the longest season was 264 days, from 
September 22, 1946, to June 12, 1947. The 
average annual snowfall is 55 inches. 

The two heaviest storms of record occurred 
in months which are not normally those 
of heavy snowfall, yet one of these came in 
the month with the greatest total fall, Decem- 
ber, 1913, 57.4 
month with the second greatest fall, Novem- 
ber, 1946, 


inches. and the other in the 


12.6 inches. 


The first storm. on December 4-5, 1913. 
was of relatively short duration, but was 
followed by cold weather that prevented 


melting. All of eastern Colorado, especially 
the section north of the Palmer Lake divide, 
was blanketed by the record snow. Continu- 
ing for 40 consecutive hours, the snowfall 
totaled 37.6 inches, but a temperature of 34 
during the latter part of the storm caused 
some packing and melting. The wind was 
30 miles per hour throughout the greater 
part of the period, with the peak wind speed, 
14 miles per hour, occurring on the 5th. 

1940, 


continued 


The second storm, November 2-5, 
was of longer duration, for it 
without interruption for 70 hours and 46 
minutes, the longest period of continuous 
precipitation on record up to that time. It 
reached a depth of 31 inches, second only 
to the December, 1913, storm in this respect. 
In spite of further combined snowfall of 
November 9th and 24th, at 


the end of the month the ground was bare. 


nine inches on 


excepting for traces of snow in shaded areas. 
A water content of 2.03 inches for this one 
storm registered at the downtown 
Weather Bureau office, surpassing the previ- 
ous November mark of 1.95 inches (1922). 

This fall was part of a general storm that 
crossed Wyoming on November 1, 1946, and 


was 


the snow accumulation was heaviest in Den- 
ver and a 30-mile radius of the city. Areas 
north and east of Denver had less than 10 
total. During the entire storm the 
snowfall in the mountains was very light, 
with less than one inch reported on the 
western slopes. The heaviest fall reported 
was 14 inches at Leadville, and at no place 
in Colorado did the fall of snow equal half 
the amount recorded at Denver. 


inches 
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Fig. 1. Composite photographs by the author that show the extent of the thunderstorm containing 
two main cells, one to the east and one to the north of the observer. 


The Denver Tornado of May 21, 1952 


JOHN W. FLAVIN, JR.. AMERICAN INSTITUTE OF AEROLOGICAL RESEARCH 


\ THE AFTERNOON of May 21. 1952. 

a coworker and I tracked a_no-lift 
balloon, using the two-theodolite method. to 
determine air ascension rates in conjunction 
with cloud seeding from ground-operated, 
silver iodide generators. At the time the 
balloon was released, a large. rapidly grow- 
ing cumulus was located about eight miles 
northwest of our office. The surface wind 
was southeast and the balloon headed directly 
toward the cloud. As the cloud grew, it split 
into two cells, one of which drifted due east. 
Both cells rapidly became mature thunder- 
storms. The balloon turned northward as 
the near storm moved past and then turned 
eastward as it reached the cloud level. The 


balloon lagged behind the cloud, but was 
soon carried into it in the vicinity of a heavy 
rain shower. The base of the cloud was 
1.700 feet above the ground. 

Meanwhile. the second cell had moved 
more slowly. and the center of the rain 
shower was about five miles due north of our 
location. The cloud kept regenerating very 
rapidly on its western, or rear side. 

When the balloon disappeared into the 
cloud, | got out my camera and began photo- 
graphing the twin storm. The first group of 
pictures (Fig. 1) was taken in sequence to 
form a panoramic view when pieced together. 
The balloon disappeared into the base of the 
heavy rain shower at the extreme right of the 





Fig. 2a (left) and 2b: The storm cell just before the appearance of the tornado. 
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The right edge of the picture is due 
left is northward toward the 
second storm. This picture was taken at 
1:20 p.m. MST. Within 10 minutes a small 
tornado developed in the cumulonimbus at 
the extreme left. 

Fig. 2a is a composite of two pictures, and 
was taken at 4:25 p.m. Note the rapid 
spreading of the anvil. Fig. 2b was taken at 
1:27 p.m. just before the tornado formed. 
Fig. 3a, taken at 4:29, shows the vortex form- 
In Fig. 3b, taken at 4:30, the vortex 
extended lower. Fig. 3c, taken at 4:31, shows 
a dust cloud rising into the vortex. A mo- 
ment later the tornado dissipated. 

Shortly after the pictures were taken, the 
surface wind shifted to strong northwesterly. 
For the next three hours, thunderstorms were 


picture. 
east, and the 


ing. 


observed building up to the lee all the way 
from northeast 
The evening synoptic map indicated a cold 
front passage with very dry, cool air moving 
behind the front. The west to east movement 
of thunderstorms, while the surface wind re- 
mained southeast, indicated a probable “cold 
tongue” overriding the warmer air at the sur- 
face. This situation could lead to a steep 
lapse rate (drop of temperature with allti- 
tude) suitable for tornado development. 

On the following day the Denver Post car- 
ried a story about the tornado stating that 
ofice to report 
There was no report of 


around to south-southwest. 


several persons called its 
the small twister. 
material damage, but the article stated that 
a number of birds had been caught in the 


vortex and killed. 





3b (center) and 3c. 


Fig. 3a (left), 


The tornado is fully developed, partly hidden by dust. 





TORNADO SMASHES B-36's 

A quick-breaking tornado that hit the 
Carswell Air Force Base near Forth Worth, 
Texas. on the evening of September Ist dam- 
aged 106 B-36 heavy bombers and destroyed 
one completely, at a total loss of more than 
$48.000,000. Seventy two of the bombers 
were parked on the ramps of the air base, 
while 35 others were at the adjoining Con- 
solidated Aircraft plant. 

A Senate preparedness committee is investi- 
gating the disaster. Informed military sources 
were reported to have said that the base re- 
ceived two warnings of high winds before the 
twister struck. The heaviest winds were esti- 
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mated at 125 miles per hour according to the 
report. The local base weather station had 
tracked a thunderstorm on its radar scope to 
the very edge of the field, but there seemed 
to be no of tornado formation. 
Then the tornado formed quickly, dipped 
across the base, lifted and descended again to 
wreck an amusement park 
away. 


indication 


some distance 


The storm appeared highly localized be- 
cause winds at the Forth Worth Municipal 
Airport were only 58 miles per hour, and at 
four other fields within 100 miles of Carswell 
the maximum winds did not exceed 20 miles 
per hour. 
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The Support of Meteorology 
by the Office of Naval Research 


J. HUGHES, GEOPHYSICS BRANCH. Office oF NAVAL RESZARCH 


INCE ITS INCEPTION in August. 19-46. 
the Office of Naval Research (ONR) has 
continued to emphasize support of basic re- 
search. The reasons for the support of sci- 


entists with definite ideas and interests in- 
stead of particular programs. the sources and 
criteria for judging proposals. and so forth, 
were explained in detail by Earl 
1948. issue of the Bulletin of 


the American Meteorological Society. 


Droessler 


in the June. 


In conformance with this policy, the me- 
section of — the Geophysics 
ONR has given 
to research on the fundamental problems of 


Although the 


serious interest’ in applied meteorology. it 


teorological 


ts main support 


Branch of 


meteorology. branch has a 


emphasizes the fundamental research because 


meteorology. not as an art. but as a science. 





Marine meteorology observations are made from 
this small aircraft by ONR researchers, who are 
mounting a psychrograph on a wing strut. Cross- 
sections of the air in the lowest 10,000 feet over 
water and islands are to be Photo by 


Woods Hole Oceanographic Institution. 


made. 
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is so new that many of its fundamental prob- 
lems are still unsolved. 

The practicing forecaster has probably ad- 
vanced as far as possible with the art and 
empiricism that are so much a part of his 
He is not likely to 
make any spectacular improvement in the ac- 


forecasting technique. 


curacy of his forecast until the solutions of 
some of the fundamental problems are avail- 
able to As this is the goal of the re- 
search supported by ONR. the Geophysics 


him. 


Branch devotes most of its attention in me- 
teorology to the long-range aspects of these 
fundamental problems. The program is so 


extensive that we could not here consider 
each project and investigator, but representa- 
tive examples have been selected. 

Among the most refractory problems in 
with the 


general circulation of the atmosphere. Dr. 


meteorology are those connected 
C.-G. Rossby. who has leavened the research 
brilliant 
contributions, is the principal investigator 
for ONR on this subject. He has carried on 
his research at the University of Chicago and 


of weather science with so many 


at the Institute of Meteorology. University of 
Stockholm. 

Lack of detailed knowledge as to why a 
storm deepens or fills often prevents mete- 
orologists from making more accurate fore- 
casts. For ONR,. this problem is being 
studied by Prof. H. G. Houghton, head of 
the meteorology department of Massachu- 
setts Institute of Technology. and Prof. J. 
Austin, also of M.I.T. The former is also 
chairman, panel of the atmosphere, Research 
and Development Board, Department of De- 
fense. 

The Navy. of course, has a special interest 
in marine meteorology and supports an in- 
tense effort in this direction through the 
Woods Hole Institution. 
Prof. B. Haurwitz, head of the department 
of meteorology and oceanography at New 
York University, and author of an advanced 


Oceanographic 


text in meteorology. is the principal investi- 
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ONR in 


Among the newest research fields is cloud 


gator for marine meteorology. 
physics. which involves especially the micro- 
phenomena of precipitation and cloud forma- 
tion and dissipation. Of special current in- 
terest. because of cloud-seeding experiments, 
are the concentration and types of nuclei 
that exist in the atmosphere. Dr. E. J. Work- 
man and Dr. W. Crozier. of the New Mexico 
Institute of Mining and Technology, are hard 
at work for ONR identifying and measuring 
atmospheric nuclei. Dr. Workman is also 
conducting research on the electrical proper- 
ties of frozen hydrometeors. Complementing 
this work is that of A. Woodcock at Woods 
Hole. ONR 


gating the existence and geographical distri- 


who under contract is investi- 
bution of sea-salt nuclei over both land and 
water areas. 

The shape and properties of a raindrop 
It is 
now known. however, that a raindrop is not 


presumably should be a simple affair. 


spherical and that it possesses an internal 
circulation. Because it is not spherical, the 
distribution of electric charge on the drop 
will not be uniform. Also, since raindrops 
form around condensation nuclei, they are 
droplets of solution. Complexities such as 
these render it difficult to come to conclusions 
as to the extent and ability of droplets to 


coalesce to form large droplets in precipita- 





Photographs of sea-salt nuclei that show the rela- 
tive sizes and shapes of droplets and of the nuclei 


around which they are formed. Photo by Woods 
Hole Oceanographic Institution. 
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Two types of instruments for collecting salt 
nud lei. Photo by Woods Hole Oceanographi: 
Institution. 
tion or cloud morphology processes. | At 


lowa State University, Prof. James McDon- 
ald has been engaged by ONR to investigate 
the theoretical aspects of the exact shape and 
properties of a raindrop. 

Dr. Werner A. 
department of Florida State Uni- 
versity, is the principal investigator for ONR 


Baum. head of the mete- 


orology 


in several projects in theoretical meteorology. 


by means of which many climatological 
processes can be explained. 

Among certain recondite phenomena of 
meteorology. which are not observed as part 
of a routine weather observation but which 
are known to exist. are the microbarism and 
the microseism. These micro-oscillations are 
detectable on specially constructed seismo- 
graphs and barographs, and they are evi- 
dently related to each other in some way. 
Just how they are related and what their 
significance is occupies much of the time of 
the staff of an ONR researcher 
tional renown, the Reverend J. B. Macelwane. 


S. J.. of St. Louis University, Missouri. 


of interna- 


Microseisms also may have some utility in 
ONR 


supports research on this important problem 


detecting and locating storms at sea. 
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\ photograph of a raindrop after it has attained 
Its shape is controlled by vari- 


terminal velocity. 
able external aerodynamic pressure, internal hydro- 
pressure, and variable surface tension onc 
it becomes nonspheri« al. Photo by ( hoji Magono, 
Hokkaido Imperial University, Japan. 


static 


through the Lamont Geological Observatory 
The 
physicist. Dr. Maurice Ewing, is the principal 
student of this problem for ONR. 

Because of the enormous quantities of 


of Columbia University. noted geo- 


weather observations and data that continu- 
ally stream over the teletypes and other com- 
munications media into a weather station. 
the application of high-speed electronic com- 
puting devices to meteorological problems is 


The 


these devices to forecasting depends on find- 


inevitable. successful application of 


ing a_ sufficiently representative analytical 
model of the atmosphere suitable for compu- 
When such a model is found. it will 


he possible to compute from observed data 


tation. 


the projected changes in the meteorological 
variables that Though 
it is not possible at this time to say how good 


constitute a forecast. 


a forecast can eventually be made by elec- 
tronic computing devices, the possibilities 
and probabilities are so promising that ONR 
has. in joint effort with the Air Force. en- 
caged the efforts of two of the most outstand- 
ing scientists in the field. Dr. Jules Charney 
and Dr. John von Neumann, both of the In- 
stitute for Advanced Study at Princeton. The 
work of these two scientists is a pioneer ef- 
fort in this field. 

The Office of Naval Research is ever mind- 
ful that the eventual goal of the research it 
supports is an improved weather service to 
the entire nation. To attain this goal, no ef- 
fort is spared to co-operate with other agen- 
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cies. to examine research proposals. and to 
seek out the most highly qualified scientists 
Also, to 
avoid duplication of effort. the meteorologi- 


to perform the research it supports. 


cal research supported by ONR is closely co- 
ordinated with that of the other armed serv- 
ices and the Weather Bureau through the 
Research and Development Board. 





EL CORDONAZO 


(Continued from page 103) 


While storms to the 
south of Baja California are beyond recon- 


creased immeasurably. 


naissance range, they are also still two to 
four days away from southern California. 
with the 


upon 


Procedures have been 
United States Air Force so that 
picion of a storm moving up the west coast 
of Baja flights 
be made until it that 
there can be no prospect of dangerous winds 


planned 
sus- 
California. reconnaissance 
will becomes evident 


reaching southern California or until the 
storm has moved inland and lost its intensity. 
In any case, cautionary advisories should be 
possible at least 48 hours in advance of the 
storm reaching California. with more precise 


warnings within the last 24 hours. 





TORNADOES AT TEXARKANA 


(Continued from page 98) 


all buildings at the airport. The funnel 
about 50 yards in diameter at its base and ex 
tended into the clouds, which were 600 feet high 
at the time. 


Was 


This third tornado had apparently touched 
ground near a small rural community named 
Rondo, Arkansas, some two miles southeast 


of the airport. There it picked up a large tree 
and threw it into the side of a residence, caus 
ing major damage to the roof and walls. It 
next destroyed a garage at another residence and 
then small buildings and barns. Just 
before coming onto the airport, it destroyed a 
barn of sheet-iron construction, and it deposited 
sheet iron, tree limbs, leaves, and similar debris 
as it moved across the field—an American Air- 
lines plane that was trying to land had to circle 
the field until runways could be cleared. After 
crossing the field, the storm turned north- 
west and just missed several residences, but it 
destroyed a barn filled with hay and killed a 
horse in the barn. It then appeared to go back 
into the clouds, and no other damage was re- 
ported CHARLES H. NEWTON 
Meteorologist-in-charge 

Airport Station, USWB 

Texarkana, Arkansas 


several 
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THE EARLY SUMMER DROUGHT OF 1952 


WILLIAM H. KLEIN, EXTENDED FORECAST SECTION, U. S. WEATHER BUREAU 


HE EARLY SUMMER of 1952 was one 
of the hottest and driest on record in 
many parts of the eastern and southern 
United States. During both June and July, 
temperatures averaged well above normal in 
practically the entire country east of the 
Rocky Mountains, while rainfall was sub- 
normal in most of this region. The persist- 
ence of high temperatures, insufficient rain- 
fall, and excessive sunshine resulted in 
serious drought in a dozen states from Maine 
southward to Georgia and thence westward 
to Texas. In Arkansas and Kansas, state- 
wide precipitation for the three months of 
May. June. and July, averaged only 56 per 
cent of normal. Tennessee, where rainfall 
had been deficient every month since April, 
1952. reported one of the most widespread 
and devastating droughts in its history. with 
irreparable damage to many crops. The 
drought and heat wave were particularly 
severe during the second half of July. when 
almost no rain fell in parts of the Alabama- 
Tennessee area, and daily high temperatures 
ranged up to 110° in Georgia, 109° in Kan- 
sas, and 107° in Alabama and Tennessee. 
The mean sea-level circulation accompany- 
ing these extreme weather conditions is il- 
lustrated in Fig. 1. The eastern Pacific high 
was well developed. with pressures as much 
as five millibars above normal, while a west- 
ward intrusion of the Bermuda high domi- 
nated the southeastern United States. Be- 
tween these two centers of action an unusually 
deep trough extended from northeast Canada 


across the Great Plains of the United States 
into Mexico. As a result, stronger than nor- 
mal southerly flow transported large quan- 
tities of tropical air from Mexico and the 
Gulf of Mexico northward into the central 
United States. From there the warm air 
spread eastward to the Atlantic Coast in a 
stream of abnormally strong westerlies over 
the northeastern part of the country. 

The mean circulation pattern at 700 milli- 
bars (approximately 5,000 feet) (Fig. 2) 
shows that the Pacific high was also intense 
at this level. with 700-mb heights above nor- 
mal throughout the eastern Pacific. As 
frequently happens in such a case, the west- 
ward extension of the Bermuda high was 
also well developed. The high was centered 
in Georgia, and greatest height departures 
from normal (+150 feet) were found near 
Tennessee. At the same time the mean 
trough, located in the Great Plains at sea 
level, was displaced to the West Coast at 700 
millibars. Consequently, the eastern two 
thirds of the United States was dominated by 
stronger than normal southwesterly flow, 
anticyclonic curvature. and above-normal 
heights at the 700-mb level. On the other 
hand, much of Canada was under the influ- 
ence of cyclonically curved flow and below- 
normal heights at 700 millibars. 

The anticyclonic circulation in the United 
States was separated from the cyclonic cir- 
culation in Canada by a strong band of 
westerly winds at 700 millibars, as revealed 
by the field of mean geostrophic wind speed 





* nf 


rs : se ag A rN 8) lly 
chart for June 1-July 30, VL tr ats 
1952. Isobars at 3-mb |) *? bay.>: 
intervals are shown by [--* 

solid lines and sea-level | fh 


pressure departures from 
normal (anomalies) at 2- 
mb intervals by dashed 
lines. Anomaly centers are 
labeled in millibars: iso- 
bars are labeled in milli- 
bars in excess of 1000 mb. 
Hatched areas have sea- 
level anomalies in excess of 





+2  millibars; stippled 
areas, less than —-2 milli- 
bars. 
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Fig. 2. Mean 700-mb chart 
for June 1-July 30, 1952. 
Contours at 200-ft. inter- 
vals are solid lines: inter- 
mediate contours, long 
dashes: and 700-mb height 
departures at 50-ft. inter- 
vals, short dashes. Anomaly 
centers and contours are 
labeled in tens of feet. 
Trou g£ h locations are 
shown by heavy — solid 
lines. Hatched areas have 
700-mb height anomalies in 
excess of +50 feet: stip- 
pled areas, less than —50 
feet. 








computed from Fig. 2 and reproduced in Fig. 
3. Although the axis of this west wind belt 
(or 700-mb jet stream) was located close to 
its normal position, along the border of the 
United States and Canada, mean wind speeds 
in the northern United States were as much 
as 50 per cent greater than normal. These 
fast westerlies were effective in preventing 
any appreciable penetration of cool polar 
continental air from Canada into the United 
States. Although cool polar maritime air 
masses of Pacific origin did enter the country 
occasionally, they were rapidly warmed 
while crossing the Rocky Mountains. The 
usual precipitation due to forced lifting of 
warm tropical air over cool polar air was. 
therefore. minimized. At the same time. nor- 
mal summer showers were infrequent in the 
region of strong anticyclonic wind shear 
south of the principal jet stream. This anti- 
cyclonic shear was accompanied by unusu- 
ally strong anticyclonic curvature and_pre- 
sumably by pronounced subsidence, thereby 


desiccating and stabilizing the air aloft and 
insuring clear skies and abundant sunshine 
in most of the eastern and southern United 
States. 

The contrast between the character of the 
prevailing circulations in the United States 
and Canada is well illustrated in Fig. 4. 
which portrays the geographical distribution 
of the frequency of tracks of centers of sea- 
level anticyclones and cyclones during June 
and July. 1952. 
the northern United States frequently (Fig. 
1A). but migratory cyclones were almost 
completely absent except in the northern 
plains (Fig. 4B). In Canada, however. cy- 
clone tracks were abundant but anticyclones 
James Bay was the 


Daily anticyclones crossed 


were quite infrequent. 
region of greatest cyclone frequency in the 
Western Hemisphere. This area was located 
just north of a center of maximum 700-mb 
wind speed in the upper Great Lakes (Fig. 
, 


3). South of the wind maximum, in the 
lower lakes, anticyclones were especially 














Fig. 3. Mean geostrophic« 
(total horizontal) wind 
speed at 700 mb for June 
l-July 30, 1952. Equal 
wind speeds at intervals 
of four meters per second 
are shown by solid lines. 
The principal jet stream is 
delineated by open arrows. 
Centers of maximum and 
minimum wind speed are 
labeled F and S, respec- 
tively. Stippled areas have 
speeds in excess of eight 
meters per second: hatched 
areas, less than four meters 
per second. 
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frequent. This indicates the well-known 
tendency for the westerlies aloft to be strong- 
est just south of closed lows (with circular 
isobars) and just north of highs at sea level. 

This is also illustrated by the principal 
tracks of anticyclones and cyclones. which 
have been drawn through the axes of maxi- 
mum frequency in Fig. 4 in a quasi-objective 
The 
was located for the most part parallel to and 
to the south of the westerly jet stream at 700 
millibars (Fig. 3), in the zone of greatest an- 


fashion. principal anticyclone track 


ticyclonic wind shear: but cyclones generally 
traversed the region of maximum cyclonic 
shear to the north of the jet. The principal 
cyclone track extended from the Aleutians 
through the southern parts of Alaska and 
Canada to Iceland, remaining well north of 
the United States at all times. Since cyclones 
were virtually absent in the region of pro- 
nounced anticyclonic wind shear in the South 
and East. cloudiness and rainfall normally 
associated with cyclonic activity were mini- 
mized. 

Thus, the presence of marked anticyclonic 
vorticity at 700 millibars, the advection of 
warm dry air aloft, the absence of polar air 
masses, and the lack of storminess at 
level. were the principal factors responsible 
for the combination of scorching heat and 
insuficient moisture which produced drought 
in the southern and eastern United States. 


sea 





























Fig. 4. 
and cyclone (B) tracks during June and July, 
1952. Numbers total tracks 
boxes approximately degrees 


Frequency of surface anticyclone (A) 


crossing 
square, with 
Hatched areas 


indicate 
hve 
principal tracks shown by arrows. 
have zero frequency: stippled areas, eight or more 


tracks. Data from Monthly Weather Review. 
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Amateur Weathermans Almanac — 1952 
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DOG DAYS OF 1952 


OT AND DRY tells the story of the sum- 

mer of 1952 for the eastern two thirds of 
the country, with temperatures normal or below 
in the Far West. 

The circulation trends prevailing in June 
continued and intensified during the next 30 
days, with the result that July was a record- 
breaking period for high temperatures and de- 
ficient precipitation. In his article on page 
111 of this issue, W. Klein describes the circu- 
lation patterns that prevailed during the summer. 
Here are some details of their effect on selected 
regions, 


New England. Maine, New Hampshire, and 
Massachusetts were declared disaster areas to 
permit drought-stricken farmers to apply for 
federal loans. Crop losses were estimated in 
many millions of dollars. 

The average temperature for the six New 
England states in July was 72.8°, the highest of 
record and 3.6° above the long-term mean, ac- 
cording to data furnished by James K. McGuire, 
section director for New England. Precipita- 
tion averaged 1.85 inches and was the second 
lowest of any July on record. For combined ex- 
cess of temperature and deficiency of rainfall, 
the month was “in a class by itself” among all 
July’s since weather statistics were begun in 
1888. The lowest average rainfall for the com- 
bined New England states for any July was 
1.78 inches in 1929. 

Except in the mountainous northwestern part 
of the region, temperatures were rather uni- 
formly much above normal, while the precipita- 
tion deficiency tended to be most marked in the 
east and southeast of the section. The July 
drought centered in two eastern areas. From 
preliminary reports, it appears that the Rhode 
Island and southeastern Massachusetts region 
was particularly hard hit. 

The only rainfall received at New Bedford 
during the month was 0.02 inch on the 2st, 
while Plymouth had only 0.08 inch, all on the 
29th. Brockton recorded 0.11 inch from sprin- 
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Boced on preliminary telegraphic teporte 


kles on the 10th, 21st, and 29th, and Nantucket 
Island received 0.15 inch. Provincetown had 
0.03 inch, all on the 29th. A cloudburst on the 
10-l1lth gave Providence, Rhode Island, a total 
of 0.24 inch for the month. 

In the other extremely dry zone, central 
Maine, the two lowest amounts appear to have 
been 0.08 inch at Bangor and 0.18 inch at Eustis, 
with most stations reporting about one-quarter 
to one inch for the entire month. Boston, be- 
tween these two extremely dry areas, received a 
comparatively copious 0.52 inch, which, never- 
theless, was the driest July on record there. 

Since this July had been preceded by a month 
with generally ample rainfall, and was followed 
by a wet August over most of the section, the 
period did not rank among the really great 
droughts of weather history. It came, however, 
as part of a summer which will long be remem- 
bered by New Englanders and by Bostonians, 
in particular, for its early and persistent heat. 
The thermometer at the Hub City set an all-time 
June record of 100° on the 26th. July was the 
warmest calendar month on record, averaging 
77.5°. The mercury again reached the 100° 
mark on July 23rd at Logan International Air- 
port on Boston Harbor, where the official read- 
ings are now taken. New July high marks were 
set for the average maximum and average mini- 
mum, as well as for the greatest number of days 
with 90° or higher readings — twelve. 

New York City. The dog days came in July 
for New Yorkers this year, for the month es- 
tablished a number of temperature records for 
high readings, according to information sup- 
plied by E. J. Christie, meteorologist-in-charge 
at New York. An average temperature of 
78.9° made it the warmest calendar month since 
records began in 1871, exceeding the pre 
vious July record of 78.6° established in 1949. 
The period from July 16 to August 15, 1949, 
however, was even warmer, with an average of 
80.0° Nevertheless, the past July contained the 
warmest 10-day period of record, averaging 
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U. S. Weather Bureau charts for temperature and precipitation, June-August, 1952. 
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U. S. Weather Bureau charts for temperature and precipitation, July, 1952. 


83.0° from the 14th to the 23rd. Also, in July 
there were 10 days with a maximum of 90° or 
higher, a mark equaled only three times before. 

New York’s official published records are 
taken atop the 30-story Whitehall Building at 
the extreme southern tip of Manhattan Island. 
In Central Park, near the midtown shopping 
and residential districts, the July average was 
80.3°, and at LaGuardia Field on Long Island 
the average was 80.9°. The maxima for the 
month were: Whitehall Building 95°, Central 
Park 97°, and LaGuardia 97°. 

Unlike nearby New England, New York City 
(and most of the Middle Atlantic states) re- 
ceived ample showers, and the July rainfall of 
4.33 inches was very near the normal figure. 


The Southeast. The heat wave that set in 
during the first days of June in the Southland 
continued unabated through the entire month 
of July (see WEATHERWISE, August, 1952, 
page 91). Other sections of the country also 
experienced extreme heat, but it was occasionally 
broken by the arrival of refreshing cold fronts. 
The Southeast was in the grip of the Bermuda 
high and received no such relief. An agricul- 
tural disaster of major proportions resulted from 
the prolonged heat and the lack of rain. Esti- 
mates of crop damage ran to half a billion dol- 
lars: conditions were most serious in Tennessee, 
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Alabama, and Mississippi, but all nearby 
states suffered and President Truman declared 
an eight-state disaster area. 

Nashville, Tennessee, near the center of the 
stricken area, had only 0.18 inch of rainfall dur- 
ing June, until the last day brought an additional 
shower of 0.60 inch, Again in July, the figure 
at the Tennessee capital was only 1.30 inches. 
This 60-day precipitation of 2.08 inches com- 
pares with an expectancy of 7.88 inches, and the 
spring had generally been deficient in rainfall. 
At Vicksburg, Mississippi, the drought was even 
more prolonged; only 2.62 inches fell there in 
the 12 weeks from June 3rd to August 26th, a 
departure from normal of 8.22 inches during the 
vital growing season. 

Many temperature marks for the warmest 
month on record and for absolute all-time max- 
ima were set during June and July. Nashville 
was near the “epicenter” of the heat wave; from 
June 3rd to August 7th, the mercury soared to 
90° or above on every day except from July 
9th to 11th. The month of June had been the 
hottest ever experienced there, with an average 
mark of 84.7°, exceeding the 83.4° that had been 
set in both 1901 and 1930. This was followed by 
a mark of 83.1° in July, 1952, making that month 
the fourth hottest on record. July, moreover, 
had the dubious distinction of twice setting an 
all-time absolute maximum for Nashville. On 
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UNITRON 
PRECISION INSTRUMENTS 


Pe ae, eee ee, ee 
Wt unbelievably low 


ASTRONOMICAL TELESCOPES 


prices 








3-INCH EQUATORIAL 


Ideal for amateur astronomical research 
Objective: Coated 78mm (3”) diameter, 1200mm 
(47.2”) foeal length. f/16. 
Eyepieces: 20x, 133x, 96x, 67x, 45x. 
COMPLETE with equatorial mounting and 
motion controls, setting circles, tripod, 
sun projecting view finder, star diagonal, 
prism system, etc., fitted 
ibinets. Express collect. Only $435 
OTHER UNITRON REFRACTORS 


slow- 
eyepieces 
screen, 
erectiny 
wooden 





2.4-INCH EQUATORIAL .. $225 
2.4-INCH ALTAZIMUTH 12 
1.6-INCH ALTAZIMUTH 75 


UNITRON iin 


200-300 Power Microscope Set 


The complete laboratory for the naturalist. Set 
includes precision-built microscope with = rack 
and pinion focusing, 2 eyepieces, lamp, 12 mounted 
specimens, blank slides, tweezers, etc., wooden 


carrying case, 


complete ONLY $29.95 
80-500 Power 
Triple Nosepiece 


The optical performance 
of a research instrument 
at a fraction of the cost! 
Achromatie objectives: 
10x, 20x, 40x. Eyepieces: 
Sx, 12.5x. Rack and pin- 
ion focusing. Fitted 


wooden rt $49.95 


Other Models Available 


200x rack and 





pinion $11.95 
300x re volving 

eyepiece Se ee 21.50 
100-250x, double 
noseplece ..... 22.50 


All Instruments Fully Guaranteed 
Telescopes Shipped Expresa Collect 
Microscopes Sent Postpaid Except C.O.D.'s 
250% deposit required on all C.O.D. shipments 

Send check or money 
write today for further information to 


UNITED SCIENTIFIC CO. 


204-6 Milk St., Dept. W-10, Boston 9, Mass. 


order or 
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reached 107.3 


exceed the 


the 27th and 28th, the readings 


and 107.1 respectively, to former 


mark of 105.6° that had stood since July, 1930 
It should be pointed out that these new marks 
are airport temperatures where heating condi- 


tions are ideal, while earlier records were set at 
a downtown location. 

Che heat was widespread south of the Mason- 
Dixon line and the Ohio River Among the 
high state readings were 110° at Princeton and 


Murray, Kentucky; 112° at Louisville, Georgia 


(a new state maximum record); 109° at Bam- 
berg, South Carolina; 112° at Savannah, Ten- 
nessee; and 110° at St. Bernard, Alabama. All 
these marks were set during the closing days of 
July. Finally, on the 3lst, cooler air penetrated 
into the Southeast, and for the first time in two 


temperatures were reported from 
that part of the August, the heat 
abated somewhat in the Atlantic seaboard 
states, but mountains from 
\labama to \ugust 


normal month 


weeks no 100 
country In 
west of the Tennes- 


see and Texas was another 


much above 


Texas. The positions of the high pressure 


areas that control our summer weather under- 
went some change from July to August. The 
Pacific high was less intense, retreating west- 
ward, and the Pacific Coast was occupied by a 
deepening trough. The Bermuda high, too, was 
of lesser magnitude than in July, but a long 


arm extended westward across the Gulf of Mex- 


ico and northwestward over Texas to southern 


alifornia. This brought a flow of hot desert 
air from northern Mexico into the Southwest, 
with the result that during August many new 
temperature records were set. 

The experience at Fort Worth, Texas, was 
typical of the heat wave that gripped adjoining 
parts of Texas, Oklahoma, and Arkansa The 
maximum at the USWB airport station was 
above 100° on every day from July 23rd to Au- 
gust 26th, except for 99° on August Ist. August, 
with an average temperature of 91.1°, was the 


hottest month on record during the 54 years 
that readings have been maintained at the Texas 
metropolis. But the 108° reading on August 


6th was still four degrees lower than the all- 
time record set in August, 1936. 

Concerning the record readings at Fort Worth 
airport, A. J. Knarr, meteorologist-in-charge, 
wrote on September 3rd: 

‘The telepsychrometer at Fort Worth has a 
Light south to southwest 
winds bring air across considerable paving on 
runways and ramps, and this undoubtedly has 
some effect on our temperature readings. Also, 
winds from southwest through northwest, when 
sustained and of appreciable speed, have a defi- 
nite downslope component from the higher ele- 
vations to the west of this city. Too, there is a 
marked gradient in moisture content of the air 
from the usual moist conditions over eastern 
Texas and the very dry air over western Texas. 
This often results in higher temperatures in day- 
Dallas westward. Nighttime tem- 


ground exposure. 


time from 
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peratures are usually the reverse, of course. 

“The Dallas station has a roof exposure, with 
thermometers above the second story. This 
fact, plus the difference in humidity, probably 
accounts for the higher maxima and lower mini- 
ma at Fort Worth when the 
compared. 

“We do not believe Fort Worth consistently 
shows higher readings than stations to the west 
and northwest where exposures are similar. The 
recent heat wave seemed to be most pronounced 
in the Fort Worth-Mineral Wells-Wichita Falls 
triangle, though we do not have available the 
records from that area.” 


two records are 


South Dakota. Another region of extreme 
heat showed up on the weather map during the 
latter part of July. It was short-lived, but gave 
the northern plains a torrid spell. Rapid City, 
at the base of the Black Hills in South Dakota, 
had an all-time record of 108° set on July 24th, 
breaking the previcus record by two degrees. 
Farther east on the plains, the mercury hit 112° 
at the capital city of Pierre, South Dakota, just 
three degrees short of the all-time record set 
in the great heat wave of July, 1934, when most 
of the marks in the Great Plains and Middle 
West were established. 


27th a naval 
reported the 


Hurricane Able. On August 
plane on weather reconnaissance 
first tropical storm of the season to the north 
of Puerto Rico. Weather map scanners at the 
Hurricane Warning Service at Miami had been 
watching a squally area for three days, and the 
Navy report of 85-mile-per-hour winds 
firmed the suspicion that a storm of hurricane 
stature might be brewing. Though it did not 
seem to have a clearly defined center, the dis- 
turbance moved northwestward to a point about 
150 miles east of Jacksonville on the 29th. 

Here it started to recurve as expected, but its 
path for a full recurvature to the northeast was 
blocked by an exceedingly strong Bermuda 
high extending over the Middle Atlantic states. 


con- 


Thus, the center was forced northward and 
struck the South Carolina coast south of 
Charleston, near the small port of Beaufort, 


very appropriately named in a meteorological 
Winds, as the small, now compact cen- 
ter moved inland, were 70 to 75 miles per hour, 
which just put the storm in the hurricane class. 
Throughout coastal South Carolina there was 
widespread minor damage, and four lives were 
reported lost through storm-induced motor acci- 
dents. Hurricane Able will be remembered by 
Labor Day vacationers for the discomfort and 
dislocation it caused when coastal resorts had 
to be evacuated in the middle of the holiday. 
The storm center continued northward inland 
with diminished intensity, passing near Colum- 
bia, South Carolina, and Greensboro, North 
Carolina. Here the center entered a developing 
trough that was ushering a cold front eastward 
from the Middle West. In the strong south- 
westerly flow the center regenerated somewhat, 


sense, 


October, 1952 


and moved vigorously northward over the Mid- 
dle Atlantic states parallel to the coast and 
about 100 miles inland. In Virginia, tornadoes 
were reported at Franconia and Fairfax with 
minor damage. At Washington National Air- 
port, just to the west of the center on Labor 
Day morning, gusts as high as 63 miles per 
hour were clocked with torrential rain squalls. 
Rainfall was heavy over a wide area from the 
Carolinas northward to New York state: Ra- 
leigh 3.67 inches; Washington 3.49 inches; Bal- 
timore 3.76 inches; South Mountain, Pennsyl- 
vania, 4.43 inches; Allentown, 4.08 inches. 

Winds did considerable damage just to the 
east of the path; in southeastern Pennsylvania 
destruction to crops and buildings was estimated 
to exceed that resulting from the windstorm of 
November, 1950. In New Jersey, 40,000 tele- 
phones were put out of commission. A freak 
flash flood wrecked the main street of Ellicott, 
Maryland, when Tiber Creek overflowed and 
swept 18 parked automobiles downhill and 
piled them against a railway underpass all in a 
jumble. Local damage there was estimated at 
$500,000. 

The center, which had roughly paralleled the 
path of the November, 1950, storm, turned north- 
east over Pennsylvania, passing over central 
New England to the Gulf of St. Lawrence, 
where it joined with a low moving from the west. 
Winds were not destructive in New England, but 
heavy rains occurred on Labor Day. D.M.L. 
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No. 257. Hygrothermograph is accurate, 
yet low in cost. These imported instru- 
ments trace temperature and humidity on 
one chart in different color inks. Standard 
range: 5% to 100% relative humidity, and 
0° to 100° F. Weekly period. Made by 
Casella & Co. of London, England. Com- 
plete with weather bureau type sling psy- 


chrometer. $125.00 


Science Associates 
401 N. Broad Street, Philadelphia 8, Pa. 
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AMATEUR WEATHERMAN’S 
ALMANAC — 1952 


David M. Ludlum, editor. Weatherwise, Frank- 
lin Institute, Philadelphia 3, Pa., 1952. 
$1.00. 

NOVEL and valuable booklet is the Ama- 

teur Weatherman’s Almanac-1952. The pub- 
lication plan calls for an annual edition to be 
available each February. It contains a wealth 
of material pertinent to the practicing meteor- 
ologist as well as to the student and amateur. 
The almanac is compiled by David Ludlum, 
with art work by Eric Sloane. 


76 pages. 


There is a weather summary for the preceding 
vear (1951), month by month in narrative form, 
with special features and extremes. 
Weather statistics make their appearance on 
page 18. The tables include 1951 monthly pre- 
cipitation totals and monthly mean temperatures 
for 225 stations in the United States. 
Also included are the maximum and minimum 
temperatures during the year for the same sta- 


together 


selected 


tions 


WINDIKATOR 






wind 
direction 

wind 
velocity — 


at a glance! 


Here’s a chance for every amateur weath- 
erman to add to the accuracy of his hob- 
by! WINDIKATOR — a precision-built, 
por ket-size anemometer — gives exact 
wind direction, wind velocity at a glance! 
Non-magnetic, rust and corrosion resist- 


ant. WINDIKATOR is guaranteed accu- 


rate. $9.95. Leather belt carrying case 
$1.50. Model A indicates velocity 5-30 
MPH, Model B, 10-60. If your dealer 


can't supply you, write . 


The WINDIKATOR COMPANY 
120-W Tremont St. Boston 8, Mass. 


Export Division: 15 Moore St., New York 4, N.Y 
Cable Address: “‘Minthorne” 
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The next four items contain material aimed 
primarily at amateur weathermen. The topic, 
“Your Weather Log,” gives the novice instruc- 
tions on how to enter local weather phenomena 
day by day in the log sheets. With this log, 
there is a sheet for compiling an annual sum- 
mary. 

“Your Amateur Weather Station” reviews the 
latest inexpensive instruments available com- 
mercially with which to equip an observing sta- 
tion. The suggestions with respect to proper lo 
cation and arrangement of instruments 
prove helpful. 

The section devoted to “Backyard Forecast- 
ing” from single-station data offers inducement 
for those who would like to try their hand at 
forecasting. Hints concerning the interpretation 
of events to from the present weather, 
wind, barometer, temperature, and humidity, 
seem to be adequate and well grounded from 
the viewpoint of average experience. 


should 


come 


Notes on the varied types of air masses in- 
vading the United States, along with a table of 
the normal conditions that accompany them, 
should acquaint the amateur sufficiently with this 
method of classification. The sketch on page 56 
showing air mass source regions is an excellent 
example of the graphic skill of Mr. Sloane. 

“Storm Centers and Tracks” should be of con- 
siderable aid to the neophyte forecaster. The 
table contains information concerning the sea- 
sonal occurrence, speed, air mass types, and aver- 
age weather that accompany these storms. The 
treatment of the cold and warm fronts is in a 
similar vein. and sketches containing 
descriptive data on average prefrontal, passage, 
and postfrontal conditions are well done and 
should aid materially in picturing frontal surface 
shapes together with associated phenomena. 


Tables 


Space is devoted to Weather Bureau type in- 
Descriptions and photographs of 
standard meteorological instruments and_ shel 
ters, with a short historical sketch of the devel- 
opment of instruments and techniques for the 
measurement of temperature, pressure, humidity, 
interest to the 


struments. 


and rainfall, should prove of 
amateur. 

\pplication of the current observations in 4 
practical way to forecasting the future weather 
is treated next \ tabulated 
various wind shifts correlated with pressure and 


form showing 
pressure changes and the resulting weather of- 
fer intriguing possibilities for the amateur fore- 
caster. 

\ bibliography of popular meteorological texts 
Weather Bureau publications, and a 
setup of the 
this 


and some 
description of the organizational 
American Meteorological Society complete 
excellent booklet for amateur weathermen. 

I feel this almanac will be found in a promi- 
nent place on every amateur weatherman’s book- 
shelf and that it will fulfill a great need. 


ETHAN A. MURPHY 
Massachusetts Institute of Technology 


October, 1952 





A WEATHER STATION for AMATEURS 


TEMPERATURE PRESSURE 





No. 301 Baroguide. Reads to 
10 inches. Dial five inches in 


diameter, $10.00 


No. 119 Maximum-minimum 
thermometer. Four inches in 


diameter. Easy reset. $8.95 


HUMIDITY 








No. 410 \Vind speed indica 
tor. Direct reading type. Cups 
renerate own power; no bat 
teries. Complete with out- 
door anemometer, small sup- 
port, 50 feet of cable, and ‘in- 





door indicator. $49.95 

No. 510 Direct reading gave 

fits on any fence post. Made 

of amber plastic with white No. 201 Hygrometer, Mason 
vraduations., Capacity six type with fixed wet and dry 
inches. Overall length 13 Send for bulbs. Water syphon reservoir. 
inches. Complete with brack : Range 30° to 120° FF. With 
et for mounting. $4.95 Complete Catalog tables $7.50 

Sci A rat 

101 North Broad Street Philadelphia 8, Pa. 
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TO CHECK RELATIVE HUMIDITY REMEMBER A 





MAKES the RIGHT INSTRUMENT 
at the RIGHT PRICE for EVERY JOB! 





‘ 
Model HA/2 
Hand Aspirated Psychrometer 


Es My Ac 1te readings obtainable with- 
Sut € skill Psychrometric 


readings can be taken at any 





point desired however inaccessible. 
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Model 185 Hygrodial (4. i } 


Precision Humidity and 
Temperature Indicator 


Ha perated and ilibrated ¢ 





Model 160 
Portable Humidity and 


provesional standards of accuracy Temperature Recorder 
by the maker f the w rid s fine sf ss ac, iat a tae 
: ' - > emacinrei ei ®. records. Modern design...handy for 
w ; 
* small space and difficult locations 
f 





built to meet unusual conditions 
Model 573 
Pi Motor Aspirated Psychromete 


: Designed mine wet anc 

; iry er re with labora 

t ES] tory accuracy s supplied for 
: a F eonlls Vv cycles or 60 cycles 








— 
~ 

yy a ) Model S/1 
Model 594 SS Pocket Sling Psychrometer 
Hygrothermograph =. A small, low cost instrument 
The fare t relative humidity re ane Thermometers graduated in 1 
or f at tory, factory, and Model 550 ncrements from +35 F. to 
‘f , sdiiienly desiened . 110° F. Furnished complete with 
‘ curacy i dependat Sling Psychrometer case and psychometric slide rule 


foctured ¢ us Weather 
fications. Thermomete 


ments 


FRIEZ INSTRUMENT DIVISION 


1316 Taylor Avenue 





Baltimore 4, Maryland AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 





